Introduction 1 Solar neutrinos have a long history since its first detection in 1970 in the Homestake experiment, the epic of solar neutrino problem, which was an apparent discrepancy between the Homestake observation and the theory based on the solar standard model. This discrepancy or the solar neutrino problem was confirmed in 1980s by Kamiokande, GNO/GALLEX, SAGE and Super-Kamiokande (1990s) [1] . The solar neutrino problem was finally solved by SNO experiment in 2002 using the 8 B component of the solar neutrino spectrum and was shown consistent with the expectations of the solar standard model in addition to the theory of neutrino oscillations [2] .
Calculational Framework:
We estimate the source and detector NSI parameters in terms of the neutrinos detection event rates at the Borexino detector which we define as R ν = N e Emax 0 dE ν φ(E ν ) (σ e (E ν ) P ee + σ µ,τ (E ν ) [ 
where N e are the number of target electrons at the Borexino detector, φ(E ν ) is neutrino flux for the three pp, 7 Be and pep taken from Refs. [3] , [4] and [5] , respectively. σ e (E ν ) and σ µ,τ (E ν ) are the total ν e -e and ν µ/τ -e cross-sections and P ee is the probability averaged over the oscillation length that ν e survives in the trip from the Sun's core to the detector. P ee contains all of the standard mixing parameters and all of the source NSI parameters while σ e (E ν ) and σ µ,τ (E ν ) contains the standard weak mixing angle as well as all of the detector NSI parameters. For the statistical estimates of standard weak mixing angle and all of the source and detector NSI parameters we use the following χ 2 −model
where R exp i are expected event rates as given in Eq. (1), R obs i are the observed event rates as given in Refs. [3] , [4] and [5] with ∆ stat i as the statistical uncertainty. Index "i" designates the three fluxes corresponding to pp, 7 Be and pep.
Analysis Details, Results and Discussion:
For the SM fit, we set all NSI parameters to zero and fit the weak mixing angle to Borexino data of pp, 7 Be and pep spectra. For all the NSI parameter fits, we perform two parameters space analyses, while set all the other parameters to zero, in the order source-only, detector-only and then source vs. detector. For the whole NSIs analyses, we assume the PDG-14 values of all the standard parameters to calculate the expected event rates. All the two parameter regions are taken at 68%, 90% and 95% C.L.. The bounds are extracted in all of the above three cases at the 90%C.L..
In case of the standard mixing model parameter analysis we find the value of sin 2 θ W at the lowest energy to-date. From the fitting with the source-only, detector-only and source vs. detector only NSI parameters we find the bounds comparable to the existing bounds of Ref. [6] in some cases and stronger or weaker in the other cases. The 90% C.L. boundaries of the flavor conserving nonuniversal NSIs parameters (left panel) and the flavor-changing parameters (right panel) for the new physics effects at detector for the Borexino's data for pp, 7 Be and pep spectra are shown in Fig. 1 for illustration. We also find the future prospects estimates of the confidence level boundaries by incorporating 1% of the statistical uncertainty in regards to the future experiments for the solar flux measurements at its lower energy end at Borexino (upgraded), CJPL [7] , SNO+ [8] , LENA [9] , JUNO [10] etc. With 1% uncertainty we find an over all of one order of magnitude or more improvement of the source and detector NSI parameters. Moreover, we also check the impacts of the NSI phases on the C.L. boundaries of various NSI parameters. The 90% C.L. boundaries of the flavor conserving nonuniversal NSI parameters (left panel) and the flavor-changing parameters (right panel) for the new physics effects at the detector with the prospected data for pp, 7 Be and pep spectra with 1% uncertainty are shown in Fig. 2 for illustration.
. Figure 1 : The 90% C.L. boundaries of the flavor conserving nonuniversal NSIs parameter (right panel) and the flavor-changing parameters(left panel) at detector for the Borexino's data for pp, 7 Be and pep spectra.
Conclusions:
The recent real-time measurements of low energy components of the solar spectrum at Borexino have very low LMA-MSW contribution, thus provide a good testing ground for new physics study at source (Sun) and detector. We found the best fit value of sin 2 θ W at the lowest energy to-date using the Borexino results. We have put new constraints on the NSI parameters at the production point at Sun and at detector using the current data and have future prediction study for the future proposals/planned experiments Borexino (upgrade) [3] , CJPL [7] , SNO+ [8] , LENA [9] , JUNO [10] etc. An improvement in sensitivity to the 1% level will either reveal very small deviations from the SM or reduce possibilities for NSI parameters by factors from 2-3 to more than an order of magnitude. Our results show the complementarity between solar and reactor data to probes NSIs simultaneously. As a crucial background in the dark matter experiments, solar neutrino experiments and theory can anticipate a long future. In return, they provide the key to nailing down details of solar structure and dynamics and can play a vital part of progress in resolving the neutrino properties.
